224                     ABSTRA CT D YNAMJTCS.
whole force on the moving particle is the same- as that of the resultant of 5 and N; and its magnitude is T times the magnitude of this resultant
599. Thus we see how, from the more familiar problems of the kinetics of a particle, we may immediately derive curious cases of catenaries. Fpr instance : a particle under the influence of a constant force in parallel lines moves in a parabola with its axis vertical, with velocity at each point equal to that generated by the force acting through a space equal to its distance from the directrix. Hence, if » denote this_distance, and / the constant force,                                  T-» »Jrfz
in the allied parabolic catenary; and the force on the catenary 19 parallel to the axis, and is equal in amount per unit of length, to
lf
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Hence if the force on the catenary be that of gravity, it must have its axis vertical (its vertex downwards of course for stable equilibrium) and its mass per unit length at any point must be inversely as the square root of the distance of this point above the directrix. .From this it follows that the whole weight of any arc of it is proportional to its horizontal projection.
600. Or, if the question be, to find what force towards a given fixed point, will cause a cord to hang in any given plane curve with this point in its plane; it may be answered immediately from the solution of the coresponding problem in 'central forces.'
001. When a perfectly flexible string is stretched over a smooth surface, and acted on by no other force throughout its length than the resistance of this surface, it will, when in stable equilibrium, lie along a line of minimum length on the surface, between any two of its points. For (§ 584) its equilibrium can be neither disturbed nor rendered unstable by placing staples over it, through which it is free to slip, at any two points where it rests on the surface and for the intermediate part the energy criterion of stable equilibrium is that just stated.
There being no tangential force on the string in this case, and the normal force upon it being along the normal to the surface, its osculating plane (§ 596) must cut the surface everywhere at right angles, These considerations, easily translated into pure geometry, establish the fundamental property of the geodetic lines on any surface. The analytical investigations of the question, when adapted to the case of a chain of not given length, stretched between two given points on a given smooth surface, constitute the direct analytical demonstration of this property.
In this case it is obvious that the tension of the string is the same at every point, and the pressure of the surface upon it is [§ 596 (3)]) this force is in the same direction as N, We see therefore that the direction of their use and mode of appli--cation.
